Avian incubation is a critical factor for successful reproduction, and the optimal incubation 35 strategies and tactics to ensure maximal reproductive outputs are complex (Tomás 2015) . For 36 example, predation threat to the nest may affect the incubation rhythm of parent(s) (Pozgayová et 37 al. 2009 , Kovarik & Pavel 2011 . Optimal incubation has unique importance in avian brood 38 parasitism, where brood parasites lay their eggs in the nests of their hosts, and leave the cost of 39 incubation and chick provisioning to foster parents (Davies 2000) . Nestlings of the Common 40
Cuckoo Cuculus canorus, an obligate brood parasite, are typically raised alone in the nest, 41 because the young hatchling cuckoo evicts all eggs and/or hatchlings from the nest within its first 42 2-3 days of life (Honza et al. 2007 , Anderson et al. 2009 ). Incorrect timing of laying the parasitic 43 egg into the host nest at the incorrect time may cause failure of the parasitic egg to hatch 44 (McMaster & Sealy 1998 , Strausberger 1998 , Hauber 2003 ; or, in the case of the cuckoo chick, 45 it may not be able to evict its host nestmates, causing cohabitation in the mixed brood (Petrescu 46 Reed Warbler is an especially suitable host species for studying cuckoo egg hatching as the 93 cuckoo and great reed warbler eggs' volumes are similar (Hargitai et al. 2011 ), so differences in 94 egg sizes within a clutch would not effect warming and heat resistance of the eggs, although 95 there may be an effect of shape which is different between this parasite and host (Bán et al. 96 2011) . 97
We analyzed which factors affected the hatching sequence in a parasitized clutch by 98 binary logistic regression analysis, using SPSS ver. 17. Priority of cuckoo hatching was regarded 99 as a binary response variable (1 = cuckoo hatched first, 0 = Great Reed Warbler hatched first). 100
This was tested against clutch size, laying date (Julian date), and timing of parasitism (from 0 to 101 6) as independent variates. We also tested the effect of natural vs. experimentally introduced 102 cuckoo eggs in the nest as a binary factor. No interaction among terms was detected as 103
significant. 104
We recorded the start of incubation at a subset of unparasitized Great Reed Warbler nests 105 using two Brinno TLC200 time-lapse cameras that were housed in a green-painted waterproof 106 case and placed on a tripod. These cameras ran continuously for several days, but they switched 107 off automatically at nightfall (ca. between 21 h and 05h). Typically, video monitoring started 108 during the evening of the day when the second host egg was laid, ran continuously for the next 109 three days (we used these three days for analyses), and was terminated on the morning after this 110 three-day period. The following recording options were chosen: time interval of 5 sec, avi frame 111 rate of 15 FPS, and output resolution of 720P. By this method, we collected data when hosts 112 were sitting on the nest on the 3rd, 4th, and 5th day after the onset of laying (by definition, day = 113 1 when the 1st host egg was laid). On occasion, cuckoo eggs were laid 1-2 days preceding the 114 onset of host egg laying (days -1 and 0). We monitored the 3-5 day period after Uzun et al. 
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Our monitoring of nests with the time-lapse cameras revealed that Great Reed Warblers 134 increased the amount of time spent on the eggs from day 3 to day 5 (Fig. 1) . The difference 135 between days 3 and 4, as well as between days 3 and 5 proved to be significant (Wilcoxon test, 136 both for d3-4 and d3-5: Z = -2.366, n = 7, P = 0.018), but not for categories days 4 and 5 (Z = -137 676, n = 7, P = 0.499). These results confirm the patterns reported by Uzun et al. (2014) in that 138 7 some incubation in Great Reed Warblers started on day 4 and regular incubation started on day 139
140
Binary regression analysis revealed that the only term that affected hatching priority of 141 cuckoos was the timing of parasitism (χ 2 = 6.827, df = 1, P = 0.009; model: χ 2 = 22.951, df = 4, P 142 < 0.001, McFadden rho = 0.512). When cuckoos parasitized host nests before the onset of 143 incubation, host eggs never hatched prior to the cuckoo egg. In turn, once Great Reed Warblers 144 started incubation on day 4, there was a significantly higher chance that host eggs hatched first 145 (Mann-Whitney U 44,23 = 352.0, P < 0.001). Accordingly, when cuckoo eggs were laid on days 5 146 and 6, the host eggs preceded hatching relative to the cuckoos in about one-third of the nests 147 (Fig. 2) . Other potential factors did not affect hatching priority (clutch size: χ 2 = 2.153, df = 1, P 148 = 0.142; laying date: χ 2 = 2.833, df = 1, P = 0.092; type of parasitism (natural/experimental): χ 2 = 149 1.069, df = 1, P = 0.301). However, assuming that after the onset of incubation (day 4) all eggs in 150 the nest have the same chance of hatching first, cuckoo eggs still hatched above the random 151 expectation (1/(total clutch size)) even in nests when parasitism took place on days 4-6 152 (Wilcoxon test: Z = -3.392, n = 23, P = 0.001). 153
Cuckoo eggs spent 11.63 ± 0.97 (mean ± sd) days in a host nest before hatching when 154 measured from the onset of incubation; this was the equivalent of 12.85 ± 1.39 days when 155 measured from the time of parasitism. Early laying of cuckoo eggs in host nests, i.e. one day 156 before onset of the host laying its first egg, yielded a 100% hatching rate of cuckoo eggs (n = 9). 157
We identified four other cases when cuckoo eggs were laid even earlier, two (n = 3) or three (n = 158 1) days before the onset of the host's laying. Cuckoo chicks also hatched from all (100%) of 159 these earlier-laid eggs, despite staying 4-6 days in the nest until incubation started. In turn, 160 cuckoo eggs laid after the onset of incubation (day 4) had a hatching rate of (65%) together with other adaptations, may ensure the early hatching of the obligate brood parasitic 170 cuckoo chicks relative to host eggs when the cuckoo egg is laid before the onset of incubation 171 (day 4). When the cuckoo egg was laid after this key date, the fate of the cuckoo egg was less 172 predictable, but still more likely to hatch than any one of the host eggs. In seven nests, the host 173 chicks hatched first, and in three of these nests the parasite chick hatched later, with one cuckoo 174 chick by one day later, and two other cuckoo chicks by two days later. Two of these later-175 hatched cuckoo chicks successfully evicted all host nestlings by one and two days after their 176 hatching, respectively (the third nest was depredated). If the young cuckoo chick cannot evict 177 host eggs or nestlings within 3 days after hatching, the fate of the cuckoo chick will be less 178 predictable. Specifically, an experimental study revealed severe and mutual chick competition 179 among Great Reed Warbler and cuckoo chicks with the age of at least 5 days. Moskát and 180
Hauber (2010) revealed cohabitating cuckoo and host nestlings (n = 12) often pushed either the 181 host (83%) or the cuckoo chicks (17%) accidentally. 182
Our results support the adaptive value of the internal incubation of cuckoo eggs 183 (Birkhead et al. 2011) . This mechanism aids the earlier hatching of cuckoo eggs when parasitism9 takes place in the early laying stage, when the nest contained 0-3 host eggs, but it also allows for 185 earlier hatching by the parasite, although with less efficiency, when cuckoo eggs are laid on the 186 4th to 6th day after the onset of laying. This is in agreement with our video observations that 187
Great Reed Warblers started incubation on the day when the 4th or 5th host egg was laid. 
